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Review: Dental Implant Placement and Skeletal Maturity: Part II:
Growth and Vertical Dimension of Occlusion:
1.

Development of the vertical dimension of occlusion is characterized by balance of vertical growth of the middle
cranial fossa and the ramus, with an equivalent vertical development of the naso-maxillary complex and the
dentoalveolar processes of the maxilla and mandible (Fig. 1A).
In patients who have oligodontia, it is common to see a deficiency in vertical development (Fig. 2), presumably
as a result of reduced dentoalveolar development (Fig. 3A-B). Therefore, less potential for vertical development
in patients who have greater numbers of congenitally missing teeth would mean that early implant placement in
these patients might be expected to have less inhibition on alveolar growth, and hence cause less submergence,
than in patients who have only one or two missing teeth.

2.

Pictures are courtesy of R Carmichael at al; 2008 AOMS Clin N Am 1-9
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Vertical dimension of occlusion is characterized by the balance of vertical growth of the middle cranial foss and rami (Blue arrows) with
an equivalent vertical development of the nasomaxillary complex (Large green arrows) and dentoalverolar process of the jaws (small
green arrows).
Patient with Oligodontia: deficient vertical development.
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Lack of growth demonstrates deficient dentoalveolar development, with resultant deficiencies in the vertical dimension of occlusion and
intermaxillary space. (3a and 3b).

Transverse Growth and Development in Maxilla:
1.
2.
3.

4.
5.

4A

Transverse development of the maxilla occurs primarily, as a result of, growth at the midpalatal suture, and
is greater posteriorly than anteriorly (Fig. 4).
Sutural growth ceases at about 17 years of age in boys (i.e., about 2 years earlier than the condylar growth
and growth in body height).
In order not to constrain transverse development of the maxilla, implants on either side of the midline
should not be united with either fixed or removable restorations either anteriorly or posteriorly until the
cessation of skeletal growth.
In addition to growth at the midpalatal suture, the maxilla grows by remodeling (4). As the maxilla and
mandible enlarge, the dentition drifts vertically and horizontally to keep pace.
Consequently, implants, like ankylosed teeth, undergo relative palatal/lingual displacement in addition to
submergence in areas of dentoalveolar growth. (4A and B)

B

4: Transverse development of the maxilla: A) Growth at the midpalatal suture is greater posteriorly than anteriorly. B) Remodelling allows the
dentition to drift horizontally. A dental implant (Red circle) will become displaced palatally in addition to becoming submerged) in remodeling
regions of the alveolar process.

4.
5.

Submergence of an implant or an ankylosed tooth appears not to be a passive phenomenon; rather, it
exerts an inhibitory effect on eruption of neighboring teeth, the force of which diminishes with distance.
The distance over which this field effect is seen is usually restricted to one or two teeth on either side of a
submerged implant, and depending on the degree of residual alveolar growth remaining at the time of
implant placement, disruption of the occlusal plane can be severe.

Transverse Growth and Development in Anterior Mandible:
1.
2.

Most studies of mandibular growth suggest that transverse growth of the mandible between the canine
regions is minimal, and that which does occur ceases early.
Consequently, implants in the anterior mandible and united by a restoration spanning the symphysis may
not constrain transverse growth (Fig. 5A).

3.

In contrast, mandibular growth may be accompanied by an opening hinge movement of its halves around
a vertical axis located in or near the symphysis, in a pattern that would obviously be constrained by a cross
arch restoration retained by implants placed bilaterally in the posterior mandible (Fig. 5 B)
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5: Transverse development of the mandible: A) Intercanine growth is minimal and cease early. B) Mandibular growth is characterized by an
opening hinge movement of its two halves around an axis passing anterioposteriorly through the symphysis.

Transverse Growth and Development in Posterior Mandible:
1.
2.

3.
4.

Mandibular growth will also have implications for patients who have undergone full or posterior arch
reconstruction on implants.
As the condyles and rami relocate in a posterosuperior direction, displacing the mandible away from its
articulation in the glenoid fossae, a posterior open bite develops in the absence of any dental compensation and
the mandible rotates anteriorly into a more prognathic position, sometimes into an anterior edge-to-edge
relationship of the upper and lower incisors or beyond into a negative overjet.
If mandibular growth is asymmetric, a cross bite may develop on the contralateral side.
Whether mandibular growth is symmetric or asymmetric, posterior function is diminished, restorative materials
in the anterior region wear excessively or fracture, and load distribution can become so disadvantageous as to
cause loss of osseointegration.
Craniofacial Growth and Adulthood:

1.

2.
3.

4.

Craniofacial growth may continue through adulthood, which may have implications for implant placement. One
case report documents submergence of an implant occurring over a decade in an adult, putatively caused by
continuing growth of the facial skeleton.
Growth in height terminates at around age 17 in girls and age 19 in boys (i.e., skeletal maturity occurs about 2
years sooner in females than in males).
Late maturing boys tend to grow taller than early-maturing boys. Individual growth cessation varies by up to 6
years within each gender; consequently, chronologic age cannot be used as a guide in planning implant
placement in a young individual.
Rather, analysis of skeletal development can be made from carpal radiographs or from superimposition of serial
lateral cephalograms.
Case Report:
18-year-old patient referred to my office for a prosthodontic consultation referred by general dentist
colleague. The patient underwent orthodontic treatment when he was 14 years old. Currently patient is wearing a
removable essex retainer in mandible and fixed retainer in maxilla. Reason for referral: replacement of missing
teeth with dental implants and assessment of retained deciduous teeth. Congenitally missing teeth are 31, 41, 42,
35 and 45. (Fig 6A-C) and (Fg 7A-C). Retained deciduous teeth 75 and 85. (8A-B)
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B:

(Based on this article) The intercanine region growth ceases early, I have requested the orthodontist for lateral
cephalograms taken back to back at baseline-6months and one year for superimposition and overall growth
assessment and specifically in the anterior and posterior mandible.
I have referred the patient for a pre surgical consultation to OMFS for assessment of 43, 31 and 41 for bony
anatomy and for future implant site assessment. (Fig 6-8)
Maintaining the deciduous molars on a long-term is a challenge by it self, clinical complications that may arise
are ankyloses, root resorption, alteration in occlusal plane, constant restoration of the occlusal surface to maintain
the opposing occlusal plane and to prevent supra eruption of the opposing teeth can be quiet challenging. In
this case based on the radiographs, extraction of these teeth and replacement with dental implants is also a
recommended treatment option. (8A-B).

Conclusion:
1. Despite best intentions, radiographic assessment of the cessation of skeletal growth may prove equivocal for
technical reasons or because of erratic late growth monitoring.
2. Careful assessment for growth cessation is very critical in adolescent patients who require dental implants due
to hypodontia.
3. Team collaboration: Multidisciplinary dental team plays a crucial role in case analysis and treatment sequence.
4. Best recommendation is to involve other specialists at the mixed dentition phase to provide a comprehensive
analysis for a long term successful treatment outcome.
5. In growing children, single missing tooth with adjacent natural teeth, implants should not be placed until
dentoalveolar development is completed, (two lateral cephalograms one apart with no change).
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